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a. R,=H, R 2 =OH, R 3 =CH 2 OH, R^t-Bu 

b. R,=H, R 2 =OH, R 3 =CH 2 OH, R 4 =(CH 2 ) 6 -0-(CH 2 ) 4 -C 6 H 5 

c. R,=H, R 2 =R 3 =OH, R 4 =CH 3 

d. R,=H, R 2 =R 3 =OH, R4=CH(CH 3 ) 2 

e. R,=H, R 2 =R 3 =p-CH 3 C 6 H 4 C0 2 , R,=t-Bu 

f. R,=H, R 2 =NH 2 , R 3 =OH, R,=t-Bu 

g. R,=R 3 =OH, R 2 =H, R 4 =CH(CH 3 ) 2 

h. R,=R 3 =OH, R=H, R 4 =t-Bu 

i. R,=R 3 =(CH 3 ) 2 NC0 2> R 2 =H, R 4 =t-Bu 
j. R,=R 3 =Cl, R 2 =NH 2 , R,=t-Bu 
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+ . SMtt&fid (e.e.) Mil HPLC ^##»T: 
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& 0.063g(0.42mmol) L- ( + ) -ffiS&$?Fj»& 2ml 0.2g(0.84nunol)ffi 
K<*«I?T1KW#»«E 3ml ZJM*. *KBttft#ftg£-. i>H*ftlH]»rL 10 P$S^ 
ft. i4«^5!l0.141g 6fe*j*l*SWf*H(*ft. ^95%. WftWR-^T 

mmwytmi&m*} 58.4%e.e.. 

# 0.063g(0.42mmol) L- ( + ) -m&&®M& 3ml ^R?*, 0.2g(0.84mmol)#8 

Jfe#i>TK##IPft 3ml Z,»+. $J5#M#M3-. Im&MtiL 10 P$M^ 

». &&nm o.i i7 g &&&xra#tt*Btt*fc, 89%, K+fif-a-w r-«?t 

flSMtft%?*lUK* 57.1%e.e.. 

m 0.063g(0.42mmol) L- ( + ) -flTOaftgffigE 4ml ¥8?*, 0.2g(0.84mmol)?ff 

sn*«fTK»*»ffi 3mi mm*. mjsftm&Mi?, tammx 30 *m. p$s£ 
fi. o.i39 g eawift^ttfltH^ife, m%. jt+gf^w r-# 

TRBW*«««A 4i.3%c.c. 
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tWrKMHfc 10ml Pi'IB*. *&£ttft#?gg-, Alftlgltt 10 $W. 

a. &&nm o.o67 g &&-4mm&mwmftiik. <acms\%, ^MWR^r 

KW«J*^«J«* 71.0%e.e.. 

^ 0.063g(0.42mmol) L- (+) -M&*D 0.2g(0.84mmol)$S£##TF&B?*§fl¥ 
£ 10ml 2,8? (95%) MMMM, «$/5|S£Mg)S, 0.125g & 

fe#*fl*#tt#IH*ft, ft* 95%. g'f'tfr-frtfj R-*TRil!!l**tt*A 
58.4%e.c. 
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&10mlZ.&*, Dn^l§I%S«M. il«^?"J 0.224g fife^Sfe 

#ttt*H*&. igt^ 171%, g+0rS§rM R-#TK»M*¥S*i*» 10.6%e.e. 

# 0.063g(0.42mmol) L- (+) -?g*i$fn 0.2g(0.84mmol)^^^tJ?TflSi??§M 
£ 5ml ZiH? (95%) llllftlslftES&tt. «SSP*MS[ffl. ttttffiSI 0.1 35g 6 

&imvk&m#mi*&. m 103%, r-8>t«cWW*¥«s**i 

55.1%e.c. 

0.063g(0.42mmol) L- (+) -$@^Hg#?fl?i£ 4ml «FWK 0.2g(0.84mmol)M 
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iS, j3Mf#iiJ o.iosg afe#*HR#8H*H#Sk, &m 80%, -K+fif^-W R-^T 

K»tt*;**m* * 60.5%e.e. 

^ 0.035 (0.23mmol) L^-rS^S?^^ 3ml ¥^4", 0.2g(0.84mmol)^jEE 

w&Tmmmm&4m\ zj?* , mmmmmm^. tamaum io*b+, »3ESi&. 

i4*»iiJ 0.079g Gfe#*flft#«K*H#afe. 77%, fff-frffj R-^T/BcB? 
MJfc^tfcflEA 63.6%e.e.. 

ft 0.063g(0.42mmol) L- (+) -TS^&j&ftE 3ml ¥H?4 1 . 0.2g(0.84mmol)M 

)&wj?Tf&mmM& 4mi ^asu*. An^m^ 10 $h*. 

sa. fctamnj o.o7i g afe*wii*#ttn*H#«ft. M 54%. ^^ws-w r-# 

TR»H!lftf«*A 77.3%e.e.. 

W 0.063g(0.42mmol) L- (+) 3ml ¥8?+, 0.2g(0.84mmol)$ 

«H*j^TlffiB?*»* 3ml jT.T»f. «U§ttFP8§#iB-£. MlW 10 ^t|, R3E 

i±temm o.uig fife**roft^i*itfi^st. ^84%, itfiff^M r-^ 

T«cBtfl«l***mK* 63.2%e.e.o 

^0.32g(2.13mmol) L- ( + ) -M^'^fH 1.00g(4.18mmoI)^^#^Ttfic'^^ 
£ 25ml Z.B? (95%) <£. *P«i08SMS»», &iJS^f"J 0.683g S 

fe#*flft#ttf*H#*ft. ■&* 104%. £*#rSffj R-»TJKi9W?tf^ 
56.5%e.e.. & 0.660g ±^SUfl<J 56.5%e.e KriHMfe#tttt!att£. ffl 1ml 7jc*n 

2imi nm o.4i4 g efe*3ttBfc^#H^at, s&aik^ 63%, 

n^ffr-Stf) R-tl?Tl£Wtt#¥f&fl^J 85.8%e.e..lfc 0.398g &— 85.8%e.e 
mmf&%V}ft®tolfo, m 0.6ml 7JOIJ 17ml Z.#£@£. 0.348g 

e*^*£n*ig#£k. mi££k<&m%) 88%, R-^T^^Wit^^js^ 

94.2%e.e.. IR 0.332g ^-^M^fa 94.2%e.e W*^l«^#@#lfe, ffl 0.5ml 
7**11 10ml ^MgiS, mm 0.332g Sfe#Sfl*#fcrt*@#*fc. SttA4kM 
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85%. £*/jFrS-A<J R-#TJ&l*Mft^*$jS>j 96.7%e.e.. 

ft 1.30g(2.13mmol) L- ( + ) -jS^gtfH 4.00g(4.18mmol)^J^^jy;Tfl?c^^«? 
& 100ml 2,^ (95%) <f . flUgP^SMiS, ilfcg^fij 3.738g 

&&imm&mw®w&. 141%, ^^^^ R-^Tfl$^£Ki7fc^jt^ 

I9.5%e.e.. ftnMmmm%#li*®#ii}imig&mik, #§lj 97.6%e.e.A<}^*fl8li 
^#J#@#&, fig£iSIMi|fcM 38%. a) $t 97.6%e.e #*f ffi 
3ml ¥S?. 0.2ml tK. 4ml Z,»E2#fi, tt£J 0.185g £fe#*mfe#te#0#£fc. 
S^&iJfcM 84%. 3t*#TS-|tt R-#TB$BI(KJ;ft-?:*tij£:fc 99.2%e.e.. b) J& 
97.6%e.e ffl 0.5ml >jc. 0.3ml ¥B|. 5ml F*3S3¥££H, f§ 

£|J 0.l85g £j£#*flifc^#H*@#£fc, MMF B <&mX) 84%. ^flf^-ft R-j^TK 
B?Itt;ft^Z£#> 99.3%e.e.. [ a ] 0 *>=-24.3- (c=0.25. X ttSs^fijI* Sit 
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Abstract 

The invention relates to a process for preparing R-salbutamol tartrate wherein R- 
salbutamol tartrate is obtained from racemic salbutamol through dissolving together or 
respectively optically splitting the agent of L-(+)-tartaric acid and racemic salbutamol in 
molar ratio of 1 :4 to 1 : 1 in water, alcohol, or ketone, then stirring while heating under 
reflux for 10-30 minutes or until it is clear, cooling to room temperature, isolating the 
diastereomer solid salt, and then filtering. The product has high purity and favourable 
crystallinity and stability, e.e more than 99%, output rate more than 50%. The invention 
has, inter alia, the features of simplicity to obtain the raw material and a simple process. 



Claims 

1 . Process for preparing R-salbutamol tartrate wherein R-salbutamol tartrate is obtained 
from racemic salbutamol through dissolving together or respectively optically splitting 
the agent of L-(+)-tartaric acid and racemic salbutamol in molar ratio of 1:4 to 1:1 in 
water, alcohol, or ketone or a mixture thereof, in which the amount of dissolvent is 1 5- 
85 ml per gram of solute, then stirring while heating under reflux for 10-30 min or 
until it is clear, cooling to room temperature, isolating the diastereomer solid salt, and 
then filtering out the solid salt. 

2. Process according to Claim 1 , wherein natural L-(+)-tartaric acid is used as the 
splitting agent to directly split racemic salbutamol to prepare R-salbutamol tartrate. 

3. Process according to Claim 1, wherein R-salbutamol tartrate is obtained by 
recrystallizing the solid salt obtained by filtration for 1-6 times with the dissolved 
mixture of water, alcohol and ketone. 

4. Process according to Claim 3, wherein the volume ratio of water to alcohol or water to 
ketone is 1 : 10-35. 

5. Process according to any one of Claims 1 to 4, wherein the alcohol used is aliphatic 
alcohol and the ketone used is aliphatic ketone. 

6. Process according to Claim 5, wherein the alcohol used is selected from methanol, 
ethanol, propanol, butanol, and the ketone used is selected from acetone, butanone, 
cyclohexanone. 

7. Product obtained by the process for preparing R-salbutamol tartrate according to any 
one of Claims 1 to 6 is used for treating asthma. 

Process for preparing R-salbutamol tartrate 

The invention relates to the field of preparing the optically pure compound, 
particularly to a process for preparing R-salbutamol tartrate. 

The adrenalin (3-agonists have one chiral centre and two enantiomers; they are 
effective inhibitors of tracheitis. The chemical formula of adrenalin (3-agonist is as 
follows: 



a. R,=H, R 2 =OH, R 3 =CH 2 OH, R4=t-Bu 

b. R,=H, R 2 =OH, R 3 =CH 2 OH, R4=(CH 2 ) 6 -0-(CH 2 )4-C 6 H5 

c. R,=H, R 2 = R 3 = OH, R4=CH 3 

d. R ( =H, R 2 = R 3 = OH, R4=CH(CH 3 ) 2 

e. R,=H, R 2 = R 3 =p-CH 3 C 6 H 4 C0 2 , R4=t-Bu 

f. R,=H, R 2 =NH 2 , R 3 =OH, R,=t-Bu 

g. R,=R 3 =OH, R 2 =H, R4= CH(CH 3 ) 2 

h. R,=R 3 =OH, R=H, R4=t-Bu 

i. R,=R 3 =(CH 3 ) 2 NC0 2 , R 2 =H, R,=t-Bu 
j. R,=R 3 =C1, R 2 =NH 2 , R4=t-Bu 

in which salbutamol, namely the compound a-[{(l,l-bimethylethyl-)amino}methyl]-4- 

hydroxy-l,3-phenyldicarbinol (a. above), is a kind of effective adrenalin (3-agonist, and it 
has high selectivity on (31 and £2 receptors, and it is widely used for treating asthma 
nowadays. This kind of P-agonist has the feature of less toxicity and fewer side-effects 
than others. It is proved by pharmacological study that R-salbutamol is the (-)-enantiomer 
of a-[{(l,l-bimethylethyl-)amino}methyl]-4-hydroxy-l,3-phenyldicarbinol, and that the 
drug effect of R-salbutamol is 80 times higher than that of (+)-enantiomer, namely S- 
salbutamol (Hartley and Middlemis, J Med. Chem.XA, 895-896, 1997), and that the 
absorption rate of (-)-enantiomer in vivo is better than that of (+)-enantiomer (Wetterlin, J 
Med. Chem. 15, 1182-1183, 1972). 

Currently, the process for synthesizing racemic salbutamol has relatively developed. 
The optically pure salbutamol is made mainly by the method of chemical splitting. One 
method is direct splitting, namely to directly split the racemic salbutamol with Epsom as 
the splitting agent, with an output rate of 15% and an e.e (excessive value of enantiomer) 
of 85% (Sepc. Chem 15, 249-253, 1995). The other method is indirect splitting, namely to 
split the precursor of salbutamol (J Med Chem. 14, 895-896, 1971, US5545745, 
US 5399765 and W095/32178), then the final optically pure salbutamol can be obtained 



by several chemical reactions. 

One object of the invention is to provide a process for preparing R-salbutamol tartrate 
to obtain optically pure R-salbutamol having high purity and favourable crystallinity and 
stability, with simplicity to obtain the raw material and a simple process. 
The object of the invention is achieved by technical solution as follows: 
R-salbutamol tartrate is obtained from racemic salbutamol through dissolving together 
or respectively optically splitting the agent of L-(+)-tartaric acid and racemic salbutamol 
in molar ratio of 1 :4 to 1 : 1 in water, alcohol, or ketone, or a mixture thereof, in which the 
amount of dissolvent is 15-85 ml per gram of solute, then stirring while heating under 
reflux for 10-30 min or until it is clear, cooling to room temperature, isolating the 
diastereomer solid salt, and then filtering out the solid salt.. 

In the aforenamed technical solution, R-salbutamol tartrate is obtained by 
recrystallizing the solid salt obtained by filtration for 1-6 times with the dissolved mixture 
of water and alcohol and ketone. 

In the aforenamed technical solution, the volume ratio of water to alcohol or water to 
ketone in the dissolved mixture is 1 : 10-35. 

In the aforenamed technical solution, the alcohol used is selected from the aliphatic 
alcohol of methanol, ethanol, propanol, butanol and so on, and the ketone used is selected 
from the aliphatic ketone of acetone, butanone, cyclohexanone and so on. 

There are currently several drugs coming onto the market in the form of tartrate. 
Optically pure R-salbutamol L-(+)- tartrate having high purity and favourable crystallinity 
and stability can be obtained by directly splitting dl-salbutamol with natural L-(+)- tartrate 
as the splitting agent, and recrystallizing several times in the invention, in which the e.e of 
salbutamol contained is more than 99% and the output rate is more than 50% (calculated 
on the basis of half of the raceme). It is shown by H-NMR that the molar ratio of R- 
salbutamol to L-(+)-tartaric acid is 2:1. The invention has, inter alia, the features of 
simplicity to obtain the raw material and a simple process. 

It is shown in X-ray power diffraction pattern that R-salbutamol tartrate has the main 
peak as follows: 
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The examples of the invention are as follows, but the invention is not limited to the 
aforenamed samples. 

In the examples, the output rates of solids are calculated on the basis of 1 :2 molar ratio 
of L-(+)- tartrate and salbutamol. The output rates of two configurations of salbutamol are 
calculated on the basis of half of the racema. 

In the examples, the excessive value of enantiomer (e.e) is measured by HPLC. The 
specific parameters are as follows: 

The chiral chromatographic column: OA-4900, 5p, 4.6 x 250 mm 

Moving phase: hexane: dichloromethane: methanol: trifluoroacetic acid (240:140:20:1) 

The determining wavelength: 280nm 



Example 1 



0.063 g (0.42mmol) L-(+)- tartrate was dissolved in 2 ml methanol and 0.2 g (0.84mmol) 
racemic salbutamol was dissolved in 3 ml ethanol, both of them were mixed, the mixture 
was heated under reflux for 10 minutes, the mixture was cooled to rooni temperature, and 
then 0.141 g white diastereomer solid salt was obtained by filtration with an output rate of 
95%, in which the optical purity of R-salbutamol contained was 58.4% e.e. 

Example 2 

0.063 g (0.42mmol) L-(+)- tartrate was dissolved in 3 ml methanol and 0.2 g (0.84mmol) 
racemic salbutamol was dissolved in 3 ml ethanol, both of them were mixed, the mixture 
was heated under reflux for 10 minutes, the mixture was cooled to room temperature, and 
then 0.117 g white diastereomer solid salt was obtained by filtration with an output rate of 
89%, in which the optical purity of R-salbutamol contained was 57.1% e.e. 

Example 3 

0.063 g (0.42mmol) L-(+)- tartrate was dissolved in 4 ml methanol and 0.2 g (0.84mmol) 
racemic salbutamol was dissolved in 3 ml acetone, both of them were mixed, the mixture 
was heated under reflux for 30 minutes, the mixture was cooled to room temperature, and 
then 0.139 g white diastereomer solid salt was obtained by filtration with an output rate of 
106%), in which the optical purity of R-salbutamol contained was 41 .3% e.e. 

Example 4 

0.126 g (0.84mmol) L-(+)- tartrate was dissolved in 3 ml methanol and 0.2 g (0.84mmol) 
racemic salbutamol was dissolved in 3 ml ethanol, both of them were mixed, the mixture 
was heated under reflux for 10 minutes, the mixture was cooled to room temperature, and 
then 0.056 g white diastereomer solid salt was obtained by filtration with an output rate of 
43%>, in which the optical purity of R-salbutamol contained was 69,5% e.e. 

Example 5 

0.063 g (0.42mmol) L-(+)- tartrate was dissolved in 1 ml water and 0.2 g (0.84mmol) 
racemic salbutamol was dissolved in 10 ml actone, both of them were mixed, the mixture 
was heated under reflux for 1 0 minutes, the mixture was cooled to room temperature, and 
then 0.067 g white diastereomer solid salt was obtained by filtration with an output rate of 



51%, in which the optical purity of R-salbutamol contained was 71.0% e.e. 
Example 6 

0.063 g (0.42mmol) L-(+)- tartrate and 0.2 g (0.84mmol) racemic salbutamol were 
dissolved in 10 ml ethanol (95%), the mixture was heated under reflux until it was clear, 
the mixture was cooled to room temperature, and then 0.125 g white diastereomer solid 
salt was obtained by filtration with an output rate of 95%, in which the optical purity of R- 
salbutamol contained was 58.4% e.e. 

Example 7 

0.063 g (0.42mmol) L-(+)- tartrate and 0.2 g (0.84mmol) racemic salbutamol were 
dissolved in 10 ml ethanol, the mixture was heated under reflux until it was clear, the 
mixture was cooled to room temperature, and then 0.224 g white diastereomer solid salt 
was obtained by filtration with an output rate of 171%, in which the optical purity of R- 
salbutamol contained was 10.6% e.e. 

Example 8 

0.063 g (0.42mmol) L-(+)- tartrate and 0.2 g (0.84mmol) racemic salbutamol were 
dissolved in 5 ml ethanol (95%), the mixture was heated under reflux until it was clear, 
the mixture was cooled to room temperature, and then 0.135 g white diastereomer solid 
salt was obtained by filtration with an output rate of 103%, in which the optical purity of 
R-salbutamol contained was 55.1% e.e. 

Example 9 

0.063 g (0.42mmol) L-(+)- tartrate was dissolved in 4 ml methanol and 0.2 g (0.84mmol) 
racemic salbutamol was dissolved in 3 ml butanone, both of them were mixed, the 
mixture was heated under reflux for 10 minutes, the mixture was cooled to room 
temperature, and then 0.105 g white diastereomer solid salt was obtained by filtration with 
an output rate of 80%, in which the optical purity of R-salbutamol contained was 60.5% 
e.e. 

Example 10 



0.035 g (0.23mmol) L-(+)- tartrate was dissolved in 3 ml methanol and €.2 g (0.84mmol) 
racemic salbutamol was dissolved in 4 ml ethanol, both of them were mixed, the mixture 
was heated under reflux for 10 minutes, the mixture was cooled to room temperature, and 
then 0.079 g white diastereomer solid salt was obtained by filtration with an output rate of 
77%, in which the optical purity of R-salbutamol contained was 63.6% e.e. 

Example 11 

0.063 g (0.42mmol) L-(+)- tartrate was dissolved in 3 ml methanol and 0.2 g (0.84mmol) 
racemic salbutamol was dissolved in 4 ml cyclohexanone, both of them were mixed, the 
mixture was heated under reflux for 10 minutes, the mixture was cooled to room 
temperature, and then 0.071 g white diastereomer solid salt was obtained by filtration with 
an output rate of 54%, in which the optical purity of R-salbutamol contained was 77.3% 
e.e. 

Example 12 

0.063 g (0.42mmol) L-(+)- tartrate was dissolved in 3 ml methanol and 0.2 g (0.84mmol) 
racemic salbutamol was dissolved in 3 ml normal butyl alcohol, both of them were mixed, 
the mixture was heated under reflux for 10 minutes, the mixture was cooled to room 
temperature, and then 0.11 1 g white diastereomer solid salt was obtained by filtration with 
an output rate of 84%, in which the optical purity of R-salbutamol contained was 63.2% 
e.e. 

Example 13 

0.32 g (2.13mmol) L-(+)- tartrate and 1.00 g (4.18mmol) racemic salbutamol were 
dissolved in 25 ml ethanol (95%), the mixture was heated under reflux until it was clear, 
the mixture was cooled to room temperature, 0.683 g white diastereomer solid salt was 
obtained by filtration with an output rate of 104%, in which the optical purity of R- 
salbutamol contained was 56.5% e.e. Then 0.414 g white diastereomer solid salt was 
obtained by recrystallizing 0.660 g product (56.5% e.e) obtained by the above step with 1 
ml water and 21 ml ethanol, and the output rate of recrystallizing was 63%, in which the 
optical purity of R-salbutamol contained was 85.8% e.e. After that, 0.348 g white 
diastereomer solid salt was obtained by recrystallizing 0.398 g product (85.8% e.e) 



obtained by a first recrystallization with 0.6 ml water and 17 ml ethanol, and the output 
rate of recrystallizing was 88%, in which the optical purity of R-salbutamol contained wa 
94.2% e.e. Then, 0.332 g white diastereomer solid salt was obtained by recrystallizing 
0.332 g product (94.2% e.e) obtained by a second recrystallization with 0.5 ml water and 
10 ml ethanol, and the output rate of recrystallizing was 85%, in which the optical purity 
of R-salbutamol contained was 96.7% e.e. 



Example 14 

1.30 g (2.13mmol) L-(+)- tartrate and 4 .00 g (4.18mmol) racemic salbutamol were 
dissolved in 100 ml ethanol(95%), the mixture was heated under reflux until it was clear, 
the mixture was cooled to room temperature, 3.738 g white diastereomer solid salt was 
obtained by filtration with an output rate of 141%, in which the optical purity of R- 
salbutamol contained was 19.5% e.e. Then, 97.6% e.e white diastereomer solid salt was 
obtained by recrystallizing the product of the above step four times, and the output rate of 
recrystallizing was 38%. (a) 0.185 g white diastereomer solid salt was obtained by 
recrystallizing 97.6% e.e diastereomer solid salt with 3 ml methanol and 0.2 ml water and 
4 ml ethanol, and the output rate of recrystallizing was 84%, in which the optical purity of 
R-salbutamol contained was 99.2% e.e. (b) 0.185 g white diastereomer solid salt was 
obtained by recrystallizing 97.6% e.e diastereomer solid salt with 0.5 ml water and 0.3 ml 
methanol and 5 ml acetone, and the output rate of recrystallizing was 84%, in which the 
optical purity of R-salbutamol contained was 99.3% e.e, [a] D 20 =-24.3°(c=0.25, water), 
there was the main peak as follows in an X-ray power diffraction pattern: 
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